Scheme S1. Synthesis of HZ-DI. Synthetic conditions: (a) 3,7-dimethyloctan-1-amine, toluene/ethanol, reflux, 3h, 80%; (b) trimethylsilylacetylene, 1 equiv., PdCl 2 (PPh 3 ) 2 /CuI, THF/Et 3 N, rt, 75%; (c) triisopropylsilylacetylene, 2 equiv., PdCl 2 (PPh 3 ) 2 /CuI, THF/Et3N, 70 o C, 92%; (d) K 2 CO 3 , MeOH/THF, rt, 65%; (e) p-benzoquinone, PdCl 2 (PPh 3 ) 2 /CuI, diisopropylamine, toluene, 60 o C, 80%; (f) TBAF/THF, rt, 30 min; (g) PdCl 2 (PPh 3 ) 2 /CuI, toluene, rt, 1 h, 25% for two steps.
Detailed synthetic procedures and characterization data:
Compound 2: 1,8-dibromonaphthoic anhydride 1 (1.00 g, 2.83 mmol) was suspended in a mixture solvent of ethanol (20 mL) and toluene (20 mL). To the suspension was added 3,7-dimethyloctan-1-amine (5.66 mmol, 2 equiv.) and the resulted mixture was then stirred at reflux for 3 hours under argon atmosphere. The solvent was then removed and the residue was purified by column chromatography (silica gel, DCM: hexane = 1:3 (v/v)) to afford 2 as a white solid (1.12 g) in 80% yield. 131.3, 131.0, 128.0, 127.5, 123.0, 39.2, 39.1, 37.0, 34.8, 31.2, 27.9, 24.6, 22.7, 22.6, 19.5 130.5, 129.9, 129.2, 128.7, 127.5, 122.9, 122.6, 110.6, 103.8, 39.2, 39.1, 37.1, 34.9, 31.2, 27.9, 24.6, 22.7, 22.6, 19.5, -0.7 163.5, 137.2, 136.8, 130.3, 130.1, 128.8, 128.6, 127.7, 127.6, 122.5, 122.4, 110.1, 107.8, 106.0, 104.8, 39.2, 39.1, 37.1, 35.0, 31.3, 27.9, 24.6, 22.7, 22.6, 19.5, 11.5 
ppm. EI-MS:
m/z = 613.5.
Compound 3': compound 3 (400 mg, 0.65 mmol), K 2 CO 3 (268 mg, 1.96 mmol) were dissolved in THF (5 mL) and methanol (5 mL) and stirred in room temperature for 3 hours. After removal of the solvent the crude product was purified by column chromatography (silica gel, DCM: 163.3, 136.7, 136.1, 130.7, 130.0, 129.9, 127.5, 125.7, 123.4, 122.5, 108.1, 105.0, 87.3, 84.4, 39.3, 39.2, 37.1, 35.0, 31.3, 30.0, 24.6, 22.7, 19.6, 11.5 
ppm. FAB-MS:
m/z = 1080.7.
HZ-DI:
compound 4 (50 mg, 0.046 mmol) was dissolved in THF (5 mL), 0.1 mL tetra-nbutylammonium fluoride (TBAF, 1 M solution in THF) was added and the mixture was stirred at room temperature for 30 minutes under nitrogen atmosphere. The solvent was removed under reduced pressure and then re-dissolved in 20 mL of toluene. PdCl 2 (PPh 3 ) 2 (5 mg, 0.007 mmol), CuI (13 mg, 0.07 mmol), diisopropylamine (0.1 mL) were added and the mixture was stirred under nitrogen atmosphere in absence of light at room temperature for 1 hour. After removal of solvent, the residue was purified by column chromatography (silica gel, chloroform as eluent) to yield 2 (9 mg) in 25% yield which showed as one green spot on TLC. Table S1 . (U)CAM-B3LYP/3-21G* total formation energies (kcal/mol) for the studied compounds whose differences are represented in Figure 2 . Figure S1 . CAM-B3LYP/3-21G* vibronic spectrum of the low lying S 0 S 1 excitation of HZ-TIPS (black line). The spectrum for the emission is also shown (red line). Figure S3 . UCAMB3LYP/6-31G** optimized structures of the neutral, radical cation and anion species of HZ-TIPS. This is related with the representations in Scheme 2. Figure S4 . UCAMB3LYP/6-31G** optimized structures of the dianion species of OZ-TIPS and HZ-DI. This is related with the representations in Scheme 3.
Unsubstituted Zethrenes

